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Uncommon Anatomical Variants of the Dural Venous Sinuses.
A Case Series Highlighting Diagnostic Pitfallsin MR Venography
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Abstract

Background: Recognizing normal variants of the dural
venous sinuses is essential to avoid misdiagnosing them as pa-
thology, particularly venous sinus thrombosis.

Aim of Sudy: To present a series of uncommon anatom-
ical variations of the dural venous sinuses observed on MR
venography that were initially suspected to represent vascular
pathology.

Patients and Methods: From alarger cohort of patients
undergoing MR venography, we present seven selected cases
that demonstrated rare anatomical variants mimicking vascu-
lar pathology. Imaging was performed using a1.5 TedaMRI
scanner with 3D MRV and conventional MRI sequences.

Resullts:

- Case 1: Hypoplastic left transverse and sigmoid sinuses mim-
icking left-sided thrombosis.

- Case 2: Aplasia of the anterior one-third of the superior sagit-
tal sinus with compensatory bilateral cortical drainage.

- Case 3: Bifurcated superior sagittal sinus simulating venous
duplication or thrombus.

- Case 4: Bilateral persistent occipital sinuses associated with
transverse sinus aplasia.

- Case 5: Persistent anterior falcine sinus mimicking an en-
hancing interhemispheric mass.

- Case 6: Persistent falcine sinus associated with aplastic
straight sinus.

- Case 7: Aneurysmal dilatation of the torcular herophili mim-
icking vein of Galen malformation.

Correspondence to: Dr. Dalia lbrahim, The Department of
Radiology, Faculty of Medicine, Cairo University

Conclusion: Understanding and identifying anatomical
variants of the dural venous sinuses on MR venography is criti-
cal to prevent misinterpretation and unnecessary interventions.
MRV readers should be aware of these patterns to distinguish
them from true vascular pathologies.

Key Words: MR venography — Dural venous sinuses — Anatom-
ical variants — Venous thrombosis mimic — Neuro-
imaging — Falcine sinus— Torcular herophili.

Introduction

THE group of sinuses known as the dural venous
sinusesis responsible for draining venous blood
from the cranial cavity. It refills the heart with de-
oxygenated blood for systemic circulation. With-
in the cranial cavity, between the periosteal and
meningeal layer of the dura mater, are seven pri-
mary dural venous sinuses. The superior, inferior,
straight, transverse, sigmoid, cavernous, and su-
perior petrosal sinuses. The majority of them are
located close to the tentorium cerebelli and falx
cerebri [1,2].

The superior and inferior sagittal sinuses, the
straight, transverse, sigmoid, occipital, cavernous,
inter-cavernous, superior and inferior petrosal,
spheno-parietal, and marginal sinuses, aswell as
the basilar plexus, are among the main dural ve-
nous sinuses [2]. The dural venous system may ex-
hibit a number of changes as aresult of its complex

Abbreviation Full Term:

MRV : Magnetic Resonance Venography.
MRI  : Magnetic Resonance Imaging.

T1WI : T1-Weighted Imaging.

T2WI : T2-Weighted Imaging.

FLAIR : Fluid Attenuated Inversion Recovery.
SSS  : Superior Sagittal Sinus.
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texture [2]. Multiple variants can arise from a vast
venous network that gives rise to the dural venous
sinuses. Interventional neurosurgery procedures
may become more complex as aresult of misdiag-
nosisand inadequate awareness about these vari-
ances. For thisreason, it’s critical to comprehend
both the variant anatomy and the anatomy of the
dural sinuses as they present in their most consist-
ent manner [3,4].

The confluence of sinuses, or torcular herophili,
is the point where the superior sagittal sinus, trans-
verse sinus, occipital sinus, and straight sinus join
[5]. An essential tool for researching the normal
variations and anatomy of the cerebral venous sys-
tem is magnetic resonance venography (MRV) [1].

This case series highlights key anatomical var-
iations encountered during MRV interpretation in
clinical practice that initially mimicked disease.

Patients and M ethods

Case Presentations:

- Case 1: Hypoplastic Left Transverse and Sgmoid
Snuses.

A 36-year-old female with chronic headache
underwent MRV. Imaging revealed hypoplastic left
transverse and sigmoid sinuses. There was no sig-
nal dropout or collateralization to suggest thrombo-
sis. Recognized as anormal variant. (Fig. 1).

- Case 2: Aplasia of Anterior SQuperior Sagittal S-
nus:

A 27-year-old male referred for suspected sagit-
tal sinusthrombosis. MRV showed complete apla-
siaof the rostral SSS with bilateral compensatory
frontal cortical vein drainage. (Fig. 2).

- Case 3: Bifurcated Superior Sagittal Snus:

In this case, the superior sagittal sinus appeared
bifurcated on axial T2WI and MRV, forming two
separate branches draining into both transverse si-
nuses without forming atrue torcular confluence.
No pathology was detected. (a,b,c) Arrowsillus-
trate a bifurcated superior sagittal sinusin axial
T2 WI. These did not form the sinus confluence;
instead, they coursed as two distinct branches that
drained into the transverse sinus. (Fig. 3).

- Case 4: Bilateral Persistent Occipital Snuses:

An adolescent male showed bilateral persistent
occipital sinuses on MRV, associated with hypo-
plastic left and aplastic right transverse sinuses. In-
itially misinterpreted as dilated venous collaterals.

(Fig. 4).

- Case 5: Persistent Anterior Falcine Snus:

A 25-year-old patient with a suspected mid-
line mass was found to have a persistent anterior
falcine sinus on FLAIR and post-contrast imag-
ing, draining into the inferior sagittal sinus. No
mass was present. (a) Axial FLAIR WI showed a
well-defined anterior falcine interhemispheric mass
eliciting high signal (arrow); (b) the lesion appears
as atubular vividly enhancing vascular structure
draining into the inferior sagittal sinus (Chevron)
on sagittal post-contrast T1 WI; (c) the MRV study
shows the previously mentioned enhancing sinusis
hardly depicted. (Fig. 5).

- Case 6: Persistent Falcine Snuswith Aplastic
Sraight Snus:

Two pediatric patients had persistent falcine si-
nuses in the absence of cranial anomalies. One had
an associated aplastic straight sinus. These were
identified as fetal venous channels that persisted
beyond infancy. (a) persistent falcine sinus (arrow)
visible on sagittal T2 WI.

- Case 7: Aneurysmal Dilatation of the Torcular
Herophili:

One pediatric patient showed aneurysmal en-
largement of the torcular herophili without features
of avein of Galen malformation or venous throm-
bosis. Maintained signal void helped avoid misdi-
agnosis. (Fig. 7).

This study was conducted in Kasr Al-Ainy, Ra-
diology Department from Jan. 2020 — Jan. 2025.

Fig. (1): Hypoplastic Left Transverse and Sigmoid Sinuses.
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Fig. (2): Aplasiaof Anterior Superior Sagittal Sinus.

Fig. (3): Bifurcated Superior Sagittal Sinus.

Fig. (4): Bilateral Persistent Occipital Sinuses.
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Fig. (5): Persistent Anterior Falcine Sinus.

Fig. (6): Persistent Falcine Sinus with Aplastic Straight Sinus.

Fig. (7): Aneurysmal Dilatation of the Torcular Herophili.
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Discussion

Aswe mentioned before, it is essential to detect
dura venous sinuses normal variants to avoid mis-
diagnosing them as abnormal pathological findings
that warrant intervention.

We detected a pediatric individual with aneu-
rysmal dilatation of the torcular herophili, which
had been mistakenly identified as a malformation
of the vein of Galen. However, there was no sign
of feeding arteries or draining veins to support this
diagnosis. Saglam M et al., [6] stated that torcular
herophili aneurysmal dilatation is an extremely un-
common condition that shouldn’t be considered ab-
normal. Radiological differential diagnosisincludes
meningioma, sinus thrombosis, vein of Galen mal-
formation, and dural arteriovenous fistula. The lack
of draining veins or feeding arteries, aswell asthe
homogenous post-contrast enhancement, could dis-
tinguish this from those possibilities.

One patient we identified had bilateral occip-
ital venous sinuses, associated with hypoplastic
left transverse and aplastic right transverse venous
sinuses, that were misinterpreted as large venous
collaterals. This matches Das AC and Hasan M [7]
findings that occipital venous sinus could be asin-
gle or duplicated. Its presence is often associated
with hypoplastic or absent transverse sinuses.

N Surendrababu et al., [s] described variations
in the straight sinus, such as hypoplasia, aplasia, or
duplication. A persistent falcine sinusistypicaly
detected when the straight sinusis absent. One of
the cases in our study had a persistent falcine sinus
in place of a straight sinus aplasia.
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The superior sagittal sinus receives the drainage
from the deep cerebral venous system through the
falcine sinus, atypical fetal structure found inside
the falx cerebri. It typically involutes after birth.
The anterior portion of the straight sinus or the vein
of Galen isthe source of the falcine sinus, which
drainsinto the superior sagittal sinus [9].

We found one case of persistent falcineveinin a
child in our study, which had been misdiagnosed as
an enlarged venous collateral without vein of Ga-
len malformation, cranial anomalies (atretic cepha-
locele), or venous thrombosis. A case of persistent
anterior falcine sinus that resembled an anterior
interhemispheric mass lesion was revealed to be a
venous channel draining into the inferior sagittal
sinus after contrast enhancement.

Our cases meets the findings of Strub WM, et
al., 191 and Ryu CW [10], stating that an anomalous
venous structure in the anterior falx that drains the
inferior sagittal sinusinto the superior sagittal sinus
has been documented by the same name. In 2-5%
of people, falcine sinusis present after birth [g].
Adults with persistent falcine sinus typically have
it alone, without any further cranial anomalies. It
is also the most frequent venous anomaly in chil-
dren associated with atretic cephaloceles or avein
of Galen aneurysmal malformation.

Each casein our case seriesillustrates a distinct
normal variation of the dural venous sinuses that
may be misread as disease. Awareness of such var-
iationsisvital for neuroradiol ogists and clinicians
interpreting MRV studies. Correct identification
prevents misdiagnosis and unnecessary treatment,
particularly anticoagulation.

Fig. (8): The different normal variations of the dural venous sinuses in our study are depicted in thisillustrative image.
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